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Tectonics: Instrument for International 
Cooperation 

The search for ways In which to establish significant and 
mutually beneficial cooperation with similar scientific soclo- 
toln other parts of the world has been a high priority of 
teAGU Committee on International Participation (CIP). 

The recent agreement with the European Geophysical So- 
deiy to copublish the new Journal, Tectonics, Is a solid 
achievement resulting from this effort. 

Using a joint publication as an Instrument of truly mean- 
toful collaboration was conceived In preliminary discus- 
sions of the CIP with the president of EGS at the annuat 
meeting In Toronto, May 1980, and became a reality with 
the acceptance of a proposal from AGU by the EGS Coun- 
cil at Its meeting In Uppsala, Sweden, In August. Although 
there are many subfields of geophysics In which a coopera- 
(jve publishing venture might have been initiated, the decl- 
stonof the AGU Council at the Baltimore meeting to create 
Tectonics presented a splendid opportunity. The creation oi 
a new Journal, a rare occurrence, offered just the chance 
wo had envisioned In general lerms In Toronto. The quanti- 


ty and quality of research In tectonics In Europe are very 
nigh, so the merit of this particular proposal from the Euro- 
pean viewpoint seemed clear. We are very glad that the 
EGS Council agreed. 

The newly appointed editor-ln-chlef of Tectonics. John 
Dewey, Is an ideal person around whom to build this novel 
effort in International cooperation. His personal background 
and his scientific work have given him a solid base of 
knowledge, experience, and contacts on both sides of the 
Atlantic. A North American and a European editor will work 
with Dewey to provide the leadership of the new journal. 

The goal of the AGU In creating Tectonics is to offer a 
high-quality, prestigious outlet lor the best papers in the 
subject. The full participation by EGS In ihe enterprise 
guarantees that at least a fair share of excellent European 
papers within the scope of the Journal will appear in it. This 
should make the publication especially attractive to poten- 
tial subscribers. 

The most important functions of AGU are the encourage- 
ment and dissemination of good science through meetings 
and publications. It Is appropriate that these activities have 
a central place In our programs of International participa- 
tion. The mechanisms for Joint sponsorship of meetings, for 


example, Chapman conferences, have long existed, though 
perhaps have been little used, in Ihe international arena. 
This experiment in cooperation through a joint publication 
represents a new high in true collaboration of two geophys- 
ical societies. The new Journal will succeed or falf on the 
basis of its quality and appeal to a substantial number of 
readers. The innovative nature of its sponsorship should 
help In the quest for excellence. 

The CIP has sought ways to go beyond token expres- 
sions of friendship and goodwill in guiding AGU policy as 
regards other national geophysical societies. Genuine prog- 
ress has been made, especially In relations with the Cana- 
dian and Mexican geophysical unions, as well as EGS. A 
joint publishing venture is not necessarily a model to be 
copied In future agreements, but it does show how Imagi- 
nation and a spirit of colleglallly on both sides can lead to a 
productive result when an opportunity presents itselt. Our 
efforts to bridge International boundaries to Ihe benefit of all 
geosclentlsl8 will continue. 

Carl Kisslinger 
Foreign Secretary 



Solar Mesosphere Explorer Launched 

The Solar Mesosphere Explorer (SME) spacecraft was 
launched Into orbit from Vandenburg Air Force Base on Oc- 
tober 6. 1981, at 11 :27 UT. The spacecraft Is In a near-cir- 
cular orbit at 540-km altitude and has the proper inclination 
of 97.4" to assure a 3 A.M.-3 P.M. sun-synchronous orbit. 
Al orbit parameters appear nominal. 

The SME spacecraft is designed to study the Influence of 
changing solar ultraviolet radiation on the density of ozone 
In Ihe earth's upper stratosphere and mesosphere. The sat- 
ellite carries five scientific Instruments, three to measure 
Ihe distribution of ozone: an ultraviolet spectrometer mea- 
suring Ihe back-scattered radiation between 255 and 310 
nm, an infrared radiometer measuring thermal emission 
tram ozone at 9.6 p.m, and an infrared spectrometer mea- 
suring the 1 .27 pm alrglow emission resulting from ozone 
photolysis. In addition, the Infrared radiometer measures 
the temperature of the atmosphere as a function of pres- 
sure and altitude by measuring the thermal emission in two 
portions of the 15-p.m C0 2 band and the water vapor den- 
sity by measuring the emission In the 6.3-p.m band. A visi- 
ts tight spectrometer measures the density of nitrogen di- 
oxide In the atmosphere by measuring the differential ab- 
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sorption of scattered sunlight al two wavelengths near 443 
nm. The lour atmospheric Instruments will view ihe earth's 
limb once every 12 s In Ihe plane of the orbit as the space- 
craft spins at a rate of 5 rpm. 

Another spectrometer Is designed to monitor the solar ul- 
traviolet flux from 120 nm to 310 nm. The SME satellite will 
also study the effect of charged particles entering Ihe 
earth's atmosphere as a result of solar proton events to de- 
termine the relationship between the magnitude of the 
event and the observed decrease In ozone density. 

The satellite is operated from a control center at the Lab- 
oratory for Atmospheric and Space Physics (LASP), Uni- 
versity of Colorado. Boulder. The mission control center is 
staffed by undergraduate and graduate students from the 
University of Colorado. The SME Investigator team is com- 
posed of scientists from the Laboratory lor Atmospheric 
and Space Physics and Ihe Department of Astro-Geophys- • 
ics at the University of Colorado, the National Center lor At- 
mospheric Resesrch (NCAR), the National Oceanic and At- 
mospheric Administration Aeronomy Laboratory (NOAA). 
and the Jet Propulsion Laboratory (JPL). Team members 
Include C. A. Barth (PI), G. J. Roltman, R. J. Thomas, G. H. 
Mount. G. M. Lawrence, G. E. Thomas. A. I. F. Stewart. 

C. W. Hord, and D. W. Rusch of LASP; J. London of Astro- 
Geophysics; J. C. Gills. P. L. Bailey, P. J. Crutzen, and 
R. E. Dickinson of NCAR; S. C. Lul and J. F. Noxon of 
NOAA; and C. B. Farmer of JPL. 

The Solar Mesosphere Explorer mission is a project of 
the National Aeronautics and Space Administration and is 
managed by the Jet Propulsion Laboratory. The instru- 
ments were designed, fabricated, and tested at LASP. The 
spacecraft was designed and built by Ball Aerospace Sys- 
tems Division In Boulder. 

This news Item was contributed by David W. Rusch, a 
research associate al the Laboratory for Atmospheric and 
Space Physics, University of Cotorado, Boulder, ffi 


NRC Favors Original Solar Mission 

Following a review oi alternatives to the International So- 
lar Polar Mission (ISPM), a National Research Council pan- 
el concluded that the original mission with Iwo space 
probes would provide net benefits 'much greater 1 lhan any 
of the scaled-down options. Now slated for launch no earli- 
er than 1986, ISPM was to be Ihe first exploration lar out of 
the ecliptic plane in which tho planets orbit the sun. 

The original ISPM plans called (or the European Space 
Agency (ESA) to build one space probe and for Ihe Nation- 
al Aeronautics and Space Administration (NASA) (o build 
the oilier probe, which would Include X ray. extreme ultravi- 
olet. and visible light instruments to take Images ot Ihe sun. 
Both probes were to be launched by NASA. Budget cuts 
earlier this year (Eos. March 24. 1981 . p. 123) halted the 
development ol a U S. spacecraft tor ISPM In June, follow- 
ing protests from ESA and others, Congress partially re- 
stored ISPM funding and requested a review of alterna- 
tives. 

Five versions of the solar mission were reviewed by the 
NRC panel: Ihe original two -probe ISPM plan, with an esti- 
mated cost to the U S- of S410 to $416 million: an ESA 
probe and a modified NASA spacecraft carrying only a sin- 
gle imaging instrument (estimated U S. cost: S380-S430 
million); one ESA and one NASA spacecraft, both without 
imaging (estimated U.S. cost: $310-S330 million); two ESA 
spacecraft, both without Imaging (estimated U.S. cost: 
$235-6250 million); and a single ESA spacecraft (estimat- 
ed U.S. cost: $110-$130 million). 

Copies of ihe panel's report, ‘The International Solar Po- 
lar Mission, A Review and Assessment of Options,' may be 
obtained from the Committee on NASA Scientific and Tech- 
nological Program Changes, National Research Council. 
2101 Const llulfon Avenue, N.W.. Washington, D.C. 20418. 
Allen E. Puckett, at the Hughes Aircraft Co. In Culver City. 
Calif., chaired Ihe NRC review panel. $ 
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A Synopsis of PROBES 


J. J. Gooring and C. P. McRoy 


Introduction 


The U.S. fishing aciivities have been confined largely to 
king and tanner crabs and salmon, while for many years 
the foreign fishing fleets of Japan, Korea, and the Soviet 
Union have extensively exploited slocks of various fin-fish- 
es (e.g., Alaska pollack, yellow-fin sole). This sea plays a 
major role In supplying marine protein to many nations and 
also has many basins with excellent petroleum potential, 
and extensive petroleum exploration Is In the planning 
process. The results of PROBES will be valuable in provid- 
ing an ecological basis for managment aspects of the re- 
sources of this and other high latitude continental shelves. 
The growing awareness of the Importance of oceanic fronts 
In regulating oceanic productivity and chemistry, and in 
concentrating food and animals at all trophic levels In food 
webs, Is additional justification for studies such as 
PROBES. 

We attribute the success ol PROBES as a multi-discipli- 
nary team study to the strong central hypothesis that was 
formulated and revised with Information made available 
from the collective efforts of all PROBES investigators. The 
present hypothesis Is substantially different from our Initial 
understanding of how this shelf ecosystem functions. The 
results of early PROBES and the Bureau of Land Manage- 
ment/Natlona! Oceanic and Atmospheric Administration 
sponsored Alaska Outer Continental Shelf Environment As- 
sessment Program field work revealed a very different pat- 
tern of ecosystem structure and function from (hat initially 
hypothesized. In the following sections we summarize 
PROBES results that support the general hypothesis that 
major pelagic and benthic food webs leading to large 
stocks of animals are separated in space end are orga- 
nized in rotation to the three oceanic fronts that exist in the 
southeastern Bering Sea. 


The Processes and Resources of the Bering Sea Shelf 
(PROBES) project is a 6-year mufti-institutional (University 
of Alaska, Florida State University. University of Washing- 
ton. Brookhovon National Laboratory, Southwest Fisheries 
Center. Bigelow Laboratory tor Ocean Sciences) interdisci- 
plinary study designed to understand the processes that 
contribute to the production of enormous numbors of ani- 
mals (including crabs, fish, birds, mammals) in secondary 
and higher trophic levels in the vast Boring Sea continental 
shelf The research plan is based on the hypothesis that 
(he broad shallow shell leads to an oceanographic struc- 
ture of a semi -permanent Ironl-lnlerfront system in which 
phytoplankton primary production Is coupled to a pelagic 
food web over the outer shelf and to a benthic food web In 
the middle shelf (see cover, this issue). The project has 
concentrated on the processes that control the survival of 
the early life history stages ol the Alaska pollock ( Theragre 
chatcogramma Pallas) as an example of mass and energy 
transfer in Ihe pelagic system. PROBES began in 1976 and 
Is sponsored by the Division ol Polar Programs, National 
Science Foundation. 

PROBES is organized into five major components ol re- 
search: (1) water circulation and mixing, (2) nutrient 
dynamics. (3) primary productivity and phytoplankton ecolo- 
gy, (4) upper trophic-level ecology, and (5) ecosystem anal- 
ysis and synthesis. 

The justilication and need for PROBES Is derived from 
nalional and international Interests in science and econom- 
ics. The Bering Sea is ihe third largest sea in the world, ex- 
ceeded only by the Mediterranean and South China seas. 
About 45% of its area Is continental shelf constituting the 
largest American coastal sea and containing immense 
quantities ol renewable and nonrenewable resources. The 
yearly economic value of ils fishery resources (-5% of the 
total annual world catch) Is several hundred million dollars. 


Water Circulation and Mixing In the 
Southeastern Bering Sea 


Three fronts separate the waters overlying the southeast- 
ern Bering Sea shelf Into three distinct hydrographic do- 
mains (see cover, (his issue). Each domain has distinct 
temperature, safinily, and stratification properties, and each 
has different circulation features [Coachman at a/.. 1 980]. 
The shelf break iron! Is within ±50 km of the shelf break 
( -170 m Isobath), about 500 km from shore: Ihe middle 
front lies over the 80 to 100-m isobaths, 350-400 km from 
shore; and the Inner Irani is centered over Ihe 50-m Iso- 
bath, 80-150 km Irom shore. Proceeding landwerd Irom 
Ihe 9helf break front the hydrographic domains are called 
outer, middle, and coastal. 

Fronts are regions of convergence In Ihe horizontal 
transport (flux) of water properties in the direction normal to 
the front, over the water column depth encompassed by the 
front. On the shelf ol the Bering Sea, salt Is essentially con- 
served In both lime and space, and salinity can be used to 
describe ihe Iranis. Other properties such as temperature, 
nutrients, and biological materials (e.g., chlorophyll) fre- 
quently depicl ihe Iranis. The fronts also border changes in 
vertical water column structure. 

The broad shelf break front (-50 km wide) extends along 
the shelf edge from Unimak Island to Cape Navarin. It des- 
ignates the outer boundary of a (ess saline shelf water con- 


verging with oceanic water. An enhanced mean salinity 
gradient of ((AS^X) - 10 x 10~ 3 gkg-' km"') increasing 
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seaward and extending down from the surface over the up- 
per two-thirds ol Ihe water column defines this front. The 
actual orientation of Ihe convergence zone Is not vertical 
but slopes from the surface landward at -1.5 to 2 m/km. A 
similar enhanced horizontal gradient of mean salinity and 
temperature In the bottom one third to one half ol the water 
column describes the middle front and also marks a transf- 
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Fig. 1 . A schematic diagram of Ihe mixing energy balance In 
the different domains and associated water column structures. 
Note the correlation of the fronts with regions of greater bottom 
slope. Also indicated are generalized isoplelh distributions and salt 
and freshwater fluxes [from Coachman et a!.. 1980]. 


tion in vertical water column structure (Figure 1). Landward 
of this front the middle domain Is two-layered, while sea- 
ward the upper and lower relatively mixed layers are sepa- 
rated by a third layer replete with fine structure. The 15 to 
20-km wide Inner front is also a region of change In water 
column structure, from two layers in the middle domain to 
vertically well mixed In the coastal domain. The Inner front 
has mean horizontal salinity gradients of -2 / IQ' 3 g Kg' 1 
km' 1 and is also layered, the gradients being more strong- 
ly developed In the lower half of the water column. Horizon- 
tal salinity gradients are low (-1 >. 10 -3 g kg" 1 km -1 ) 
across the middle domain, while in the coastal domain gra- 
dients are an order larger (-10 ^ 10" 3 g kg' 1 km' 1 ). 

The Bering Sea ahelf break front Is analogous with other 
extensively studied mid-latitude shelf edge fronts such as 
those of the mid-Atlantic Bright and Nova Scolia. The Inner 
front appears characteristic of the shelf fronts described 
around the British Isles, while the middle front may have 
counterparts In other very broad mid-latitude seas (e.g., 
North Sea, East China Sea). 

The circulation on the southeastern Bering Sea shelf is 
tldally dominated. Extensive moored current meter and sat- 
ellite drifter observations Indicate scalar mean lidal speeds 
of -20 to 25 cm/s, Increasing shoreward, and most of the 
horizontal kinetic energy Is at tidal frequencies, varying 
from 60% over the outer shelf to >90% In the coastal do- 
main. Subtidal flow Is weak (1-5 cm/s) and parallel (o the 
fronts In the vicinity of the shelf break and Inner fronts, 
while flow In the middle domain is Insignificant. No evi- 
dence exists for mass or momentum exchange between 
this shelf and adjacent oceanic waters by eddies or current 
rings. Because some freshwater Is continually added by 
land runoff while the long-term salinity field Is essentially 
constant, on-off shelf fluxes of freshwater and salt are con- 
tinuous and primarily tldally driven. A hypothesis explaining 
the Bering Sea shelf fronts based on the conservation ol 
salt Is discussed by Coachman et al. [1980]. 

Coachman et al. [1 980] have described the mixing ener- 
gy balance and the associated water column structure on 
the southeastern Bering Sea shelf. The Inner and middle 
fronts are formed where vertical fluxes of water properties 
are enhanced by physical conditions concomitant with a 
basic change In water column structure. Structural change 
Is from one to two layers at the Inner front and from two to 
three at the middle front. The changes occur where the bot- 
tom depth exceeds the depths of balance between tidal 
mixing energies from the bottom up against buoyancy and 
wind stirring downward from above. As these energies arc 
approximately constant over the shelf the thickness of the 
layers containing tidal and wind mixing energies is also 
about constant, thus where depth changes the structural 
layering of the water column also changes. These condi- 
tions, together with generalized vertical property distribu- 
tions and fluxes on the southeastern Bering Sea shell, arc 
summarized schematically In Figure 1 . 

Upwelllng In the middle and Inner fronts is a conse- 
quence of flow convergence, in the middle front, convex 
gence Is primarily due to a landward aubtldal flow beneein 

on m .i n « . «u. .nnhnrfi' 
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30 m ol —2-3 cm/s across the outer domain. The onBho 
offshore subtidal flow is variable over 1-6 day periods, ® 


jsuuhubi now is vanaDie over l-o aay ponw®, - 
hence the Intensity of convergence appears to be directly 
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correlated to atmospheric events. This convergence resu 
In average upwelllng of -10" 3 cm/s. Continuity Is pre- 
served by dispersion in the surface layer. The Inner from 
conditions appear to be similar to those of the middle frm 
There te also upwelllng at this front, and mass redistribute 
drives a small barocllnlc current to the north parallel to tn 
front which assists In maintaining continuity. 


Role of Fronts In Southeastern Bering Sea 
Food Webs 


Information relative to the effects of frontal zones c 
toplankton and zooplankton production, spades com 
Hon, and community structure of high latitude shelve 
sparse, but it Is olaar that frontal zones are often res 
where biological productivity Is much greater thsntti 
the water mass oq either side of the front. PROBES 
.the processes that maintain high primary P r 
tivity In shelf frontal zones aS well as the mechanism 
lead to (he transfer of mass and, energy, from priman 
Queers to and between consumers. : " .. ' _ 


uucers io and between consumers. ;' : ( 

• ' v? domalhs of the southeastern Bering - 

, patterns qf phytoplankton and zooplankton growth, 
mass, and species composition are organized In re 
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Ffg. 2. Southeastern Bering Sea crose-ahelf measured cope- 
pod grazing, dry weight, and species distributions (May 1979). 

Note position of middle front (modified from Cooney and Coyle 
[iflSiD- 

the three fronts. Enhanced biological activity takes place 
preferentially within the surface layer near frontal zones; 
enhancement Is particularly evident In the middle front 
where convergence of oceanic-derived materials and nutri- 
ents In lower layers leads to property upwelllng. The middle 
ton) also acts as a substantial barrier, markedly reducing 
ihe landward cross-shelf transport of plankton and other 
particulate and dissolved materials. The focusing of materi- 
als along this front undoubtedly accounts for the notable 
enrichment of biological activity observed at this front [/ver- 
Stoflffl/., 1980]. 

The sequence of spring phytoplankton events and spe- 
cies succession differs In the middle and outer shell do- 
mains which are separated by the middle front. Light, nutrl- 
wls, grazing, and vertical turbulence all Influence the 
yowih and structure of phytoplankton communities. Turbu- 
lence, In particular, assumes an Important role In controlling 
fnitiallon of the spring bloom. The bloom commences first In 
jria middle and coastal domains; these are also areas of 
,a rgs8t bloom development. 

The lime course of spring phytoplankton blooms In the 
^le domain has been observed for several years. In- 
creases In vertically Integrated chlorophyll concentration oc- 
jvr after breaks In the normal pattern of storm movement 
w/eral per week) through the southeastern Bering Sea. 

the past 3 years, favorable periods of water column 
J«Nllzatlon for bloom initiation have appeared In early 
jty.The fate of the seasonal production cycle after bloom 
18 also largely determined by the vagaries of storm 
JS*® and their effects on the wind mixed layer. Meteoro- 
J3~ al ev0n, 8 thus play an Important role In regulating the 
TT ar y Production cycle on the southeastern Bering Sea 
S?" 1 5® W0 ll as Influence the Intensity of convergence at 
hum . * r °nl ar, ri resupply of nutrients to the post bloom 
""W"' depleted euphotlc layer. 

JJ^WcbI cold, northern high latitude seasonal phyto- 
succssslonal sequence develops In the Bering 
middle domain but not In the outer domain. In the out- 
m aJn much of the seasonal productivity (~200 g C 
i is associated with Phaoocystls pouchotil, a non- 
^ous haptophyte, whereas In the middle domain sue- 
J"*! stages of diatoms are responsible for most of the 
JMuctivrty (-400 g C m -2 yr" 1 ). The small sized diatoms 
Thalassoslra and Chaetoceros dominate 
medium sized diatoms of the genera Chaetoceros, ■ 
mon Rhtzosolenla, and Nltzschla dominate stage li; 
uvlr £ 9 ,on0 cha,ned Rhtzosolenla alata. which can grow 
main rlku nu,rlent conditions dominate stage III middle do- 
Detim? , Op ' anklon numbers. Eyldence from grazing ex- 
rS 18 suggests that most of the outer shelf diatom pm- 

/ruon IS nr B 7 Ari hi/ lama KUHh Daalfln IntarTOnal SDSCleS 


«SiL 9razed by ,ar 9® North Paclfto. Interzonal species 
tons ? 0 d , Co P 9 P°d3 and euphausllds (e.g., Caianus cr/s- 
Pbmchru s, Eucalanus bungll, Eucalanus inermls, 
[Coo«« san 2 essa raschlt), whlch do not graze Pham J*® 

• “Wwy and -i nn ' -wi- _ • .Inmaln nnVlO- 


pd c °yh 1981].: The outer sheif domain phyto-: 
spring .Jtorbjnunlty Is held success|oh$lly statlc durlng • 
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frfle h^K lty ar ^ high dominance of Phaedcys\)s. Jf 5 *. 
shelf ara?in 0r0U8 bopepods apd auphauslids of the outer 
immunity, are, restricted to (he outpr sheff do 
front Pb y8loal constraints Imposed by thP mWd i® n 
• ^though small, copepods (e.g, ; , Pseudocalanus spf>/, 


9 ho ? a Acartia longiremls ) are distributed across 
P ah9lf - the Qrezing stress on diatoms Is lower In 
the middle domain than In the outer shelf domain. 

The large outer shelf copepods have monocyclic life cy- 
cles with ontogenetic vertical migrations, in which growth 
and development of the copepodld stages take place in 
surface water, but reproduction occurs during winter In 
deep water off the shelf In the absence of food. Juvenile 
stages migrate to the surface before spring bloom Initiation 
and begin grazing as the bloom develops. The smaller nu- 
merically dominant species of the middle shelf produce 
several broods per year only alter food (phytoplankton) be- 
comes abundant. Thus intense spring blooms of phyto- 
plankton develop in the middle domain before extensive 
grazing begins, and grazing by these small species never 
harvests a large amount of the phytoplankton production. 
Thus underuse of phytoplankton results In significant trans- 
port ol phytoplankton detritus to the seabed In the middle 
shelf. 

The differential grazing stress Imposed by the physical 
conditions that prevail on the southeastern Bering Sea 
shelf regulates the patterns of phytoplankton productivity 
and standing crop as well as partitions the shelf into (wo re- 
gions, one dominated by a pelagic food web (outer domain) 
and the other by a banlhlc food web (middle domain). The 
outer shelf domain Is characterized by lower standing 
stocks of phytoplankton and by absence ol a well-defined 
spring bloom. Ths large herbivorous grazers continually 
harvest a major portion of the primary production In the out- 
er shelf domain, and this leads to a predominantly pelagic 
food web In this region of the shelf. However, In Ihe middle 
shelf, substantial amounts of primary production are unhar- 
vested by the smaller copepods, and much of it is available 
to benthlc-type food webs. The differences between do- 
mains in the levels ol primary productivity and grazing re- 
sult in over 3 times more phytoplankton remaining un- 
grazed In the middle domain than in the outer. The conse- 
quences of this cross-shelf pattern of productivity and 
grazing are also evident in upper trophic levels. The exten- 
sive pelagic fisheries of the Bering Sea are concentrated In 
the shelf break front and outer domain while the benthic re- 
lated species (such as king crab and yetiowfin sole) pre- 
dominate In the middle shell. 

Summary 

PROBES Is a multl-lnstitutional, interdisciplinary study ol 
the marine ecosystem ol the southeastern Bering Sea. The 
major effort of the program Is to understand the processes 
that contribute to the large production of animals in various 
trophic levels. The waters over this shelf are highly struc- 
tured and consist o( discrete domains divided by three dis- 
tinct oceanic Iranis. PROBES is examining ihe Importance 
ot these tronts In regulating production ol plants and ani- 
mals and has discovered that these fronts are zones ot en- 
hanced biological activity and that the patterns ol phyto- 
plankton and zooplankton growth, biomass, and species 
composition are organized In relation to the fronts. The 
middle front, In particular, is a zone of enhanced biological 
activity, and It separates the middle shelf benthic dominat- 
ed food web region from the outer shelf pelagic food web 
dominated region. 

J. J. Gooring and C. P. McRoy are with the Institute ol 
Marina Science. University ol Alaska. Fairbanks. 
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Information Report 

IUCRM Symposium 

ThR 8th Inter-Union Commission on Radio Meteorology 
(IUCRM symposium was held on May 13-20. 1981. nMF 
«mt Beach Florida. The topic of Ihe symposium was Wave 
Dynamics and Radio Probing of the Ocean Surface. The 
wlmnnslum was also sponsored by the National Aeronau- 
to S sp^fAtilnlatratlon (NASA), the National Ocean- 
ic and Atmospheric Administration (NOAA), ^ the_U. . 

S .iTI.inh tha office of Nava Research (ONR). The 

(AMS) participated In Iha 

^hfouraose of the symposium was to review in depth 
u .iLSrffi exoerimeJntal, and observational devqlop- 
Kffis, tew years and Ihe presentation of new 
men, lh rnnuS In ba8ic wave dynamics, of wlnd-wave 
***%' Into action a with oceanic-structures, measure-. 
•• ' techniques including microwaves. HF 

. mente, anc| flf ,^1 me thods, Inverse’ modeling, 

S related tapta |8uch as oceanic turbo- 

tones arid consisted of Sir 
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(eorology. Hamburg, Fed. Rep. of Germany, co-chairman; 
Donald E. Barrlck, NOAA Environmental Research Labora- 
tory, Boulder, Colo.; Acad. L. M. Brekhovskikh, Institute of 
Oceanology, Moscow, USSR; Fred W. Dobson. Bedford In- 
stitute of Oceanography, Dartmouth, Canada; Norden E. 
Huang, NASA Wallops Flight Center, Wallops Island, Va.; 
Robert B. Long. NOAA Allanlic Oceanographic & Meteoro- 
logical Laboratories. Miami, Fla.. Cochairman of local ar- 
rangements; M. S. Longuet-Hfggens, University of Cam- 
bridge. Cambridge, U.K.; Waller H. Munk, Scripps Institu- 
tion of Oceanography, La Jolla, Calif.; Duncan B. Ross, 
NOAA/AOML, Miami, Fla., chairman of focal arrangements; 

Y. Taba, Geophysical Institute, Tohoku University, Sendai, 
Japan; G. R. Valenzuela, Naval Research Laboratory, 
Washington, D.C., secretary; Sture Wickerts, National De- 
fense Research Institute, Stockholm, Sweden, chairman of 
IUCRM. 

This IUCRM symposium, in contrast to previous ones 
(except tor the one in Venice, Italy last year), was 'open' 
and attended by 181 (the estimated count was closer to 
200) registered scientists and other observers; Iwo-Ihirds 
were from the United States. The attendance included 
oceanographers, meteorologists, geophysicists, and about 
one-third radio scientists from 15 countries (i.e.. Australia. 
Canada, Peoples Rep. of China, Denmark, France, Fed. 

Rep. of Germany, Ireland, Italy. Japan, Mexico, The Neth- 
erlands, Norway, United Kingdom, United States, and 
USSR). 

The opening ceremonies of May 13 Included Introductory 
remarks by Sir George Deacon and key note addresses by 
Herbert Rabin (Deputy Assistant Secretary of the U.S. 

Navy), William Raney (Deputy Administrator for Scienco 
and Applications of NASA), and Ferris Webster (Assistant 
Administrator for Research and Development of NOAA). 

The technical program Included 6 review papers, 61 re- 
search contributions, one open workshop, and 30 poster 
papers. The proceedings of the symposium Including com- 
ments and discussions during the presentations will be 
published by Plenum Press in book form with K. Hassel- 
mann and O. M. Phillips serving as editors. 

Overall, this IUCRM Symposium was a great success, 
helping to bring together once more oceanographors and 
radio scientists on the one hand and theoreticians and ex- 
perimentalists on the other. One ol the main outputs of this 
meeting was tho acknowledgment that microwave remote 
sensing techniques Irom satellite, aircraft, towers, coastal 
piers, and in Ihe laboratory offer a new dimension to mea- 
surements of the air-soa water interlace. In net result, 
these techniques are becoming widely accepted by ocean- 
ographers and geophysicists, and a number of them are 
planning to use these instruments in the near future We 
should thank our former colleague, the late John W Wright 
from the Naval Research Laboratory, lor this state ot al- 
fairs, since he was one of the pioneers in radio oceanogra- 
phy and made Important contributions to remote sensing 
and oceanography. As a matter ol fact, his name was often 
quoted throughout Ihe meeting. 

The main interests in the held now are in the nonlinear 
processes of the surface wave field. Hie directional spec- 
trum of ocean waves, and in the validation improvement of 
wave prediction models. Some specific highlights ol the 
symposium are given below. Theoretical and experimental 
evidence (wave tanks) was given of strong nonlinear inter- 
actions of water waves that lead 1o subharmonic instability, 
wave breaking, group splitting, crest pairing, etc. For ocean 
waves, the experimental evidence continues to support the 
concept of weakly interacting free waves with a unique dis- 
persion relation, and nonlinear effects amount lo no mo/e 
than about 10%. The directional spectrum of ocean waves 
may be obtained (ram aircraft with single- and duat-tre- 
quency short-pulsed microwave radars and with ground- 
based HF systems. The microwave altimeter from aircraft 
and satellite ia able to profile ocean waves with high preci- 
sion, but nonlinearilles of waves can introduce a bias in the 
mean ocean level as large as 60 cm. The SEASAT SAR 
yields the wavelength of ocean waves within 12 £ 7% and 
wave direction within 12 c -15*. Longue l-HIgglns presented a 
real breakthrough in analytical modeling of the ‘overturning’ 
fluid in plunging, breaking waves. Breaking waves contrib- 
ute an unusually large amount of backscatler lo microwave 
remote sensors. Coherent microwave radars may be the 
Ideal instrument for investigating tha elusive process of 
wave breaking. HF techniques are capable of determining 
a number of parameters of dekameter ocean waves, in- 
cluding near surface ocean currents. Theoretical and ex- 
perimental Investigations were presented on Ihe generation 
of wind waves, the coupling of short waves wilh long gravi- 
ty waves, and on the wave-induced flow tn Ihe air. The sta- 
tistics ot zero crossings and other parameters of wind 
waves were investigated in a wave tank, and they were in 
qualitative agreement with Longuet-Higgins' earlier predic- 
tions. NOAA’s Coastal Wave Program was reviewed, to- 
gether with remote sensing experiments such as ARSLOE. 
A future experiment to delineate the processes that lead to 
surface expressions ol bathymetry tn the wave Held and ra- 
dar Images Is being organized (SEBEX). Mesoscale turbu- 
lence processes were discussed in regard to wind mea- 
surements from radar backscatler. The symposium closed 
with an open Workshop on Wave-Model Intercpmperison, 
organized by K. Hasselmann. The objective was to teal the 
numerics and physics of a number of wave prediction mod-: 
els that use discrete spectral, parametric, and parametric,' 
hybrid techniques. These wave prediction models were ap- 
plied to six prediction tests: limited fetch end duration, 
slanting fetch, windy half-plans, diagonal front, and station- 
ary and moving hurricanes. For single prediction situations, 
all wave models behaved in similar fashion, after the nu- 
merics had been corrected, and the quality of Ihe: prediction 
depends mostly on the accuracy of the wind, field used. 

.. However, for extrema situations such as hurricane condi- 
tions, a wide spread of answers. resulted, For stationary 
hurricanes, the slgnillcant .wave height varied from 10 to . 
, 25 ni and for moving hurricanes, the spread was . 1.0 to 




732 EOS, vol. 62, no. 44, November 3, 1981 








20 m. Presently, it Is not possible to assess which of these 
predictions is correct since there is no complete data set on 
extreme conditions. The result Is that further tests are war- 
ranted with these models, and additional data on hurricane 
conditions are urgently needed. 

The Program/Organlzing Committee Is most grateful for 
the generous financial support of NASA. NOAA, and ONR 
and would like to commend the efforts of the Local Ar- 
rangements Committee composed of Duncan Ross, Bob 
Long, their wives and the American Meteorological Society. 

Q. R. Valenzuela Is wilh the Environmental Sciences Di- 
vision, Naval Research Laboratory, Washington, D.C. 


I News and Announcements 

f ' — — 

JQR on the South Atlantic Bight 

A special Issue of the Journal of Geophysical Research 
will be devoled to sdenliflc results from studies of physical 
processes In the southeast U.S. continental shelf and adja- 
cent Gulf Stream waters. Individuals who have worked in 
this area, especially In regard to Gulf Stream meanders 
and shingles, interacllon with shelf water, topographic Influ- 
ences. wind Inlluences, and shelf circulation, are encour- 
aged to submit manuscripts for this Issue. 

To aid in planning this Issue, please Inform Thomas N. 
Lee, School ol Marine and Atmospheric Science, University 
of Miami. 4600 Rlckenbacker Causeway, Miami, Florida 
33149 {telephone: 305-350-7491) of the tentative title of 
your manuscript and authors by December 1, 1981. Manu- 
scripts should bo submitted In quadruplicate before April 1 . 
1082, to A. D. Klrwan, Jr., Editor, JQR, Department of Ma- 
rino Science, University ol Souih Florida, 140 Seventh Ave- 
nue South. SI. Petersburg, Florida 33701 . Standard JGR 
review procedures will be followed. 

Adopted! A Practical Salinity Scale 

The Unesco/ICES'SCOR'IAPSO Joint Panel on Oceano- 
graphic Tables and Standards has recommended the adop- 
tion of a Practical Salinity Scale, 1978, and a correspond- 
ing new International Equation of Stale of Seawater, 1980. 

A lull account of the research leading to their recommenda- 
tion ts available In (lie series Unesco Technical Papers In 
Marine Science. 

The parent organizations have accepted the panel s rec- 
ommendations and have set January 1. 1982. as ihe dale 
when the new procedures, formulae, and tables should re- 
place those now in use. 

So far as users are concerned, lillfe Is needed excepl the 
use of the new International Oceanographic Tables or 
equations: These, together wilh an explanatory Introduc- 
tion, will be made available by (he Unesco Division of Ma- 
rine Sciences as soon as possible. 

All oceanographer* are urged to use the new tables or 
equations for work reported on and after January 1 1982 
They should note In particular that the use of the new Inter- 
national Equation of State of Seawater, 1980 , requires the 
use of salinity values determined on the Practical Salinity 
Scale, 1978. To avoid confusion, authors and editors are 
particularly requested to ensure that during the period of 
change, published values are accompanied by an indica- 
tion as to which tables or equations have been used In 
their determination. 

Oceanography Luncheon 

A reminder: There is a limited number of tickets for the 
Oceanography Section Luncheon, scheduled for December 
9, during the AGU Fall Meeting in San Francisco. Be sure 
to purchase your Ucket early to ensure attendance The 
luncheon speaker, Ferris Webster, will talk on the ’Re- 
search Outlook from NOAA.' 

| U.S.-Soviet Team Explores Polynya 

| . ® a,0 , H “ 8 P fctur8S *" 1973 of the frozen Weddell Sea near 

§ Antarctica revealed an unfrozen lake* surrounded by ice In 

^rL Wln,6rS - ,hs curious, y unfrozen patch appeared 
S£f GarG ?' roa PP? ared - 9 r ®w to nearly 300,000 km 2 , and 
drifted westward before vanishing. The source and (he ef- 
fects ol this unfrozen fake on Its surroundings may remain 
a mystery for not much longer: A joint American-Soviet 

***9 Qn . a 2-month, on-site investigation of the 
polynya (lhal s Russian for ’unfrozen water surrounded by 

« Xp,fln u lions ,or the P^ynya's existence predoml- 
na,0 ‘ 0,19 15 thaJ a strong wind blows Fee away before a 
significant amount can accumulate.' according to Arnold L 
Gordon. Eos associate editor and professor of geoloqlcat 
sdences at the Lamont-Doherty Geological Observatory 
He s coordinating the expedition wilh the Arctic and Ant- 
arctic Research Institute In Leningrad. ’The other is that lor 
some reason, enhanced convection is going on In ihis re- 
glon. Basically, we Ihink that the polynya Is caused by up- 
welling of ocean haBt rather than ice being removed by 
high winds.’ r 

The surface waters surrounding Anlarclica normally are 
frozen or almost so, Gordon explained, but at 200 m below 
the surface, the water's temperature is about 2"C. 'Warm 
water rises to mix with colder surface water, but such con- 
vection Isn't strong enough fo melt Ihe Anlarctic tee.’ Such 
Is the puzzle ol the polynya. 

More than being a quirk in the lea. the polynya may ah 
feci world climate and the distribution ol nutrients In Antarc- 
tica's waters. ’Because of the heat lost through (ha polynya 
(here Is a major cooling of Ihe abyssal ocean going on, 
which fs Important from a climatic point ol view.' Gordon 
said. Much of Ihe walera below 1 ,000 m in the World's 


oceans are derived from Ihe Anlarctic.' In addition, the po- 

i lynya may also affect organisms In the food chain, such as 
the tiny, shrimplike krill that are found In abundance In the 
Antarctic waters 

Satellites have not yet revealed a polynya this austral 
winter, but a slight decrease In ice concentration has been 
Inferred from satellite observations near 66° South, 5° East. 
Scientists are hoping that this weakening of the ice cover 
will develop Into a polynya. 'If none does appear this aus- 
tral winter, we will study environmental conditions within the 
Ice pack. Such a study has never been done before near 
ihe period of maximum extent,' Gordon said. For example, 
Ihe Amerlcan-Sovlel research team will study Ihe thickness 
of the snow cover and the structure of the Ice in an attempt 
to determine how the ocean Is giving up heat to the atmo- 
sphere. The chemistry and biology of the prospective po- 
lynya and the surrounding area also will be studied. 

Of Ihe expedition's 26 scientists aboard the 137-M Soviet 
icebreaker Mikhail Somov, 13 are from the Soviet Union. 
The American team Includes nine Columbia University sci- 
entists and four others from Oregon State University and 
the U.S. Army Cold Regions Research and Engineering 
Laboratory In Hanover, N.H. 

OTAi Shore Up Federal Ocean Programs 

Although the federal ocean effort consists of about 90 
programs, at a cost of $2.52 billion in fiscal 1980, there is 
no comprehensive plan or coordination for the development 
of new technologies to advance the programs, according to 
a report by an Office of Technology Assessment (OTA) 
panel. Federally supported technologies Include ships, sat- 
ellites for oceanography research, buoys, submersible* 
and Independent Instrument systems. To shore up Ihe de- 
velopment of ocean technology, Congressional Initiatives 
may be necessary, concludes the Technology and Ocean- 
ography Assessment Advisory Panel. 

There is no consistency, the panel charged, among 
agencies In their plans for future program or capital expen- 
ditures. Furthermore, some agencies plan for possible fu- 
ture technology needs, while others do not plan for new ex- 
penditures until new Items become vital. And, some pro- 
gram plans Include substantial contingencies and related 
activities, while others do not. 

The 90 federal ocean programs are conducted primarily 
by eight agencies: the U.S. Coast Guard of Ihe Department 
of Transportation, the Department of the Interior, the Envi- 
ronmental Protection Agency, the National Aeronautics and 
Space Administration, the National Oceanic and Atmo- 
spheric Administration, Ihe National Science Foundation, 
and (he U.S. Navy In the Department of Defense. Three of 
hepe agenaes— the U.S. Coast Guard, NOAA, and the 
t Na T _ ^ CCOUnt0 d for 80% of FY 1980 expenditures. 

y lhe probl0fT1Sl Congress could establish a cen- 
tral office to support future ocean technology development 
according to the panel report. Specific technology develop- 
ment needs not being met by established offices also could 
te evaluated by Congress. Finally. Congress could estab- 

sris ocean engineerins a,ra,e9y ,o 

‘Technology and Oceanography: An Assess- 
me . nl . P 1 Federal Technologies for Oceanography Research 

eas cnnri 0rin9,, <IlL e P ? nel ,dentified isau0 s in four main ar- 

0 ng . ®? eral ac,lvUles: ocean technology devel- 
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lbe iS8ue 0 J ocean technology development Is 

elt h tS h ^thin 0 nS er “ ld m ° r , e cen,rallzed oc ean engineering 
effort within one or more federal agencies would sionlflcant- 

futur0 development of ocean technology. 
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The extent to which satellites themselves will add new 
knowledge and thus justify very large costs Is dlfllcuft 
evaluate until more experience Is obtained,' OTA cla rrL 
The panel report was prepared at the request of theT 
ate Committee on Commerce, Science, and Trans^iT 
D. James Baker, Jr., of the University of Washlnot™ 
chaired the review panel . — BTR y ’ 


Meetings 

Call for Papers 

The 45th Annual Meeting of the American Society of ih 
nology and Oceanography will be held June 14-17 198? 
at North Carolina State University, Raleigh, N.C. At the 
Raleigh meeting, two special symposia are being orga- 
nized: 'South Atlantic Bight Processes,' chaired by David 
W. Menzel and Thomas B. Curtin; and ‘Biological Effects of 
Inorganic Turbidity in Lakes,' chaired by Samuel Mozlev 
and John M. Miller. Daniel Kamykowskl, Department of Ma. 
rlne Science and Engineering, Is chairman of the local com- 
mittee. 

ASLO meetings are arranged Into no more than four con- 
current sessions of contributed papers during the 4-day pe- 
riod. Additional papers are presented as part of dally nosier 
sessions. 

The call for papers for the Raleigh meeting has been Is- 
sued with deadline for receipt of abstracts being January 
15, 1982. Because of the large number of abstracts that 
are submitted, it is the society policy only to accept ab- 
stracts from ASLO members. 

ASLO currently has nearly 4,000 members. The officers 
are Richard Eppley, Scripps Institution of Oceanography, 
president; David Schindler, Freshwater Institute, vice presi- 
dent; Cialre Schelske, University of Michigan, secretary; 
and Sumner Rlchman, Lawrence College, treasurer. Infor- 
mation about membership and membership application 
formB can be obtained from Mrs. Winifred Baumelster, Bus- 
iness Manager, ASLO, 1530 12th Avenue. Grafton, Wl 
53024. 

The society publishes one Journal, Limnology and 
Oceanography. The journal editor Is Yvette Edmondson, 
University of Washington. 


New Publications 


Remote Sensing of Atmospheres and 
Oceans 

A. Deepak (Ed.), Academic. New York, xiv + 641 pp., 
I960, $45.00. 

Reviewed by Conway B. Leovy 

The second conference on Remote Sensing of Atmo- 
spheres and Oceans was convened In May 1979 at Wil- 
liamsburg, Va., under the auspices of the Institute for Atmo- 
spheric Optics and Remote Sensing and the Office of Naval 
Research. The papers presented at the conference are re- 
produced In this volume. Like the first such conference, In 
1 976, these proceedings provide a good picture of most of 
the major problems In the field at the time, and, like most 
such state of the art research collections, It can be expert- 
ed to have a fairly short useful half life. For those actively 
involved In either remote sensing research, or the use ol 
Ihe meteorological dala gathered by remote sensing tech- 
niques, this volume will be of considerable value, however. 
On the whole, the papers are well written and most are 
presented In such a way that the important ideas can be 
readily appreciated by nonspeclallsts. The usefulness of 
the book is enhanced by Inclusion of the discussion accom- 
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oanying each presentation that serves the dual purpose of 
the reader to underlying areas of concern In the re- 
rtafch area and. In some cases, of clarifying Just those 
Mints that will be obscure to many readers. 

Some 26 papers are Included under the broad headings 
ot -Recent Advances In Inversion Methods,' 'Remote 
Sounding of Atmospheric Parameters' (with subheadings of 
Temperature/ 'Aerosols,' ‘Gaseous Constituents,' and ‘Ml- 
ffwave 8’), 'Remote Sounding of Winds,' 'Remote Sound- 
to of Ocean Parameters,' and ‘Interpretation of Recent 
tesulte From Space' (this last being something of a catch- 
4 , Including results from new earth-viewing Instruments as 
vsll as from other planets). It Is Impossible here to detail all 
ot llw papers, but perhaps a few highlights will Indicate the 
flavor. Under the first heading, P. M. Toldalagl shows how 
08 Kalman filter technique can be combined with the out- 
put of a general circulation model to provide a highly adap- 
fva solution to the problem of assimilating a global set of 
remote sensing data. J. Susskind and A. Rosenberg and 
E.W. Koenig then present two Interesting papers on the 
(1970) state of the art TIros-N system, Susskind and Ro- 
senberg on retrievals of a large number of soundings In the 
presence of variable cloud cover, and Koenig on the Tiros 
NHIRS/2 Instrument and Its performance In orbit. Three 
papers discuss the Interpretation of optical measurements 
In terms ol aerosol size distributions (A. Deepak, M. A. Box, 
end G. P. Box), volatility (P. Hamlll, T. J. Swlssler, M. Os- 
Dome, and M. P. McCormick), and detailed vertical struc- 
ture (T.J. Pepin). A paper by S. L. Taylor, P. U. Bhartla, 

V.Q. Kaveeshavar, K. F. Klenk, A. J. Fleig, and C. L. Ma- 
tron ozone retrieval using backscattered ultraviolet radi- 
ance shows that reasonably accurate retrievals should be 
feasible down to 30 mbar or so If multiple scattering Is 
property accounted for. 

Two Important themes dealt with are the status of pas- 
sive microwave sounding and the sensing of ocean surface 
parameters. N. C. Grady discusses retrieval of tempera- 
tures and geostrophic winds with the three-channel TIROS- 
NMSU (Microwave Sounding Unit), and shows the Im- 
provement that would be expected with a five-channel mi- 
crowave sounder. D. H. Staelin discusses four microwave 
reWaval problems characterized by Increasing nonlinearity, 
Doppler wind measurements, retrieval of water vapor pro- 
nto, retrieval of snow accumulation rate, and classification 
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m enM;,,? >8enk r 2 and Bau ™" 6h °» how™- 
l,adad in lhe ,elrieva| . O'™ 
S" 18, ? surfaca temperature, wind speed, water vaoor 
hoight and Preclpllatl0n **** wat0 r. and water vapor rale 

turete ° f f?" 9 sea -3urface tempera- 

a n n tnEi " W™ M ' T - ChahlnB - L M. McMIl- 

i d J t ?: DePri08t - and H - E- Fleming 

fofrarad^M nfl ? ? the spl,t wlndow technique In the 
reS t ll run 1 ca,0d normal radiance distributions to 
LrSnn I d K f 0C 8 ‘ 1 now 0 PP 0ars tea* foe goal of 
a^urtL 9 nf i a Jr S0 !' SUrf f ? temperature distributions with 
tom I£5 r9S0 ullor ! 8 01 a few tens of kilometers 

DaLbvPV^L 0 C K eS ? ,On0l8 u withln reach - A theoretical 
paper by P Y. Deschamps, M. Herman, J. Lenoble, D. 

finn r0 | f nd M - , Vi °llier and an applied paper by H. R. Gor- 

an 2 R - C - Wr '9 |0 y d0al wllh foe problem 
ot removal of atmospheric aerosol effects In visible and 
near Infrared wavelength images In order to map dlslribu- 
tfons of marine phytoplankton. Application of the technique 
of Gordon et al. to Imagesjrom the Nimbus 7 CZCS 
(Coastal Zone Color Scanner) yields very encouraging re- 
suits. 

Additional Interesting papers deal with the design and 
application of a ground-based remote sensing system 
(D. C. Hogg. F. O. Gulraud, C. G. Little, R. G. Strauch. 

M. T. Decker, and E. R. Westwaler), retrieval of strato- 
spheric minor constituents from Nimbus 7 limb scanning 
measurements (papers by L. L. Gordley and J. M. Russell 
and by C. D. Rodgers), and on the thermal structure of Ju- 
piter's atmosphere (B. J. Conralh and D. Gautier). Notably 
absent from the conference was W. L. Smith, and no pa- 
pers deal with the important area of his recent Interest, the 
interpretation of satellite data In terms ol mesoscale phe- 
nomena. 


Conway B. Leovy is wilh lhe Department of Atmospheric 
Sciences, University of Washington. Seattle. Washington. 


Coastal 

Upwelling 

Francis A. Richards, editor 

Coastal UpweUlng, the first volume in AGU's 
newest book series, explores, studies, and re- 
ports on a vital part of our ecosystem through a 
multidisciplinary perspective. 

Substantial progress has been made in iden- 
tifying causal relations between physical and 
biological fields and processes. This progress 
aids in setting up consistent physical and biolog- 
ical dala sets and models of (lie coastal upwclling 
system. 

Papers are, in part, derived from the (DOF: 
International Symposium on Coastal Upvvelling. 
Articles arc also based oil the expedition results 
of the Coastal Upwclling Ecosystems Analysis 
Program and similar research groups. 

• 544 pages • Illustrated • Price $23.00 
SS American Geophysical Union 

2IXHI Murid, i Avv . , N.w 
lVii*liiii)>loti. D.C. 

Call 800-424-2-188 toll free 
462-6903 in the Washington, D.C. area 


Orders under 550 must be prepjld. 
20 % member discount 




Standi ng orders are welcome. 
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^OPPOFmjNITIES 

query R 0b 


Robin Little, 


AVAILABLE 

uln »i'Bloglat/Unlver- 

•frui-bivi Applications are Invited tor 
Sh Z*! ” 1 *"- eflaoHve September 1 . 1882 
?, ro 8Baor lavel - petrology end 
8ucce8B,ul appHoanl la 

^■ b tafe^tonJ* radual0 C0Ur8es ln Ne/her spe- 


and Interacting with 
^Kwuraoed. 

“"Knfcnsfli ha8 made 8 ma l or 
e#G8o *ooy & 1118 P^ram In the School 

^POdHont 8 ® ph Y 8,C8 - As a result Five tenure- 
** ktehwLS® S? en ,or ,ha ,a ll ol 1 982. Six 

meSSXS. 10 1,18 Sch001 ln ,he ,al1 01 

toll-time Faouliy to 15), and 
^-1985 JiCTS? w111 b0 available during 
la h ^ul'd'pg that will house the 
'WcBni wt| nanS?? 8ta 0 e - and the successful 
J^ p h.D d2 1 f ,eln6£ l ul PPlnfl ». 

JjWfcie » Squired tor this position. 


Z® 6 ** wtl h» k " re q u| roa tor this position. .. 

Jjl l Wbirvh?!!vf, n to POtnologlsts with a 
5^ and with a demon- 

^vfltotasin ec P nor nlc geology ol metalHn '• 
S’^anaJn.^ 8 de P° al,B - OuAed appll- 
S^Wvaraltv 0 !^ 88 ^ ^nscripts of all cof- 
Sy f8 ? ums - atatemept pf re-. 

reference to:. . 

Unh/feMh 1, P^! 100 Qe °logy and 

1981 Fa!? 08 ,or epplteations Is De-' . 
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In Sfln^' a,)d at th e December - '• 
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Virginia Polyteehnle Institute and State 
Univereltyi Senior Roaeareh Assoolate, In- 

tersatlng and abundant research end publishing op- 
portunities. including new University-owned MDS- 
10 VfBROSEfS system. VAX 1 1/780 computer. 

Must have experience In theory and application ol 
reflection seismology, and be Interested In the ap- 
plication of reflection seismology to the solution of 
geologic problems. 

Send resumes to: Dr. D. R. Wonea, Department 
of Geological Sciences. Virginia Polytechnic Insti- 
tute and State University, Blacksburg, VA 240BI- 
079B. 

The University Is an equal opportunlty/aflimialive 
action employer. 

Iowa Stake University of Solenoe and 
Taehnology/Departmant of Barth Sol- 

anoea. 

Applications are invited (or two tenure track facul- 
ty positions. The rank tor each Is at the assistant or 
assoolate professor level, dependent upon qualifi- 
cations. The successful applicants will be expected 
to develop strong research and graduate student 
programs. Teaching dutfas will Include undergradu- 
ate and graduate courses In the areas ol expertise. 

Mineral Resources^cormUc Geology: One posi- 
tion la In mineral resourceateconomlc geology. An 
applied Held orientation is preferred, tows State has 
established a Mining and Mineral Resources Re- 
search Institute and an Interdepartmental minor In 
Mineral Resources In order to support and develop 
research and education in this area. In addition to 
the appointment In the Department of Earth Sd- 
ences there will be full opportunities to Inleraci with 
these programs. „ . , . 

Qwmorphofogy: The second position Is In the 
general field of geomorphotogy. Additional expert 
tlse In an area related to geomorphotogy, such as 
groundwater, engineering geology or remote sew- 
ing Is also desired. A person w»h an applied field 
orientation Is being Bought. 

Each appointment will be on an academic year 
basis. Opportunities are available tor summer 
teaching appointments. Salaries will be Mmmensu- 
rats vrith quSlflcallonB. Application dMdtiras^r 
both positions are February 
Hons will be accepted If a position Is not m»d. w»l- 
Uons ere both currently available and are exposed 
to be filled no later than fall. 1902. For appScallon 
Information pfeass write to: 

Bert E. Nordlle 

' . Department of Earth Sciences 

■ 263 Science I . 

Iowa State University 
Ames, Iowa 6001 1 

Iowa State University Is an equal opportunfty/at- 
Flrmatfve action employer. 

Staff lolantlSts/Sctentlflo re. Re- 

search & Date Systems, Inc, has openings avai- 
•' Z for StalScSls and Scientific 

tovrtrklnareaslrrvoh/^^ 

ollcallon of dBta from satellite based remote Bene- 
Kltema Particular needs Involve the study of , . 

. to composition apd . 

ss-SSEtr' 

1 ®^^ 8 ^flftehce lb: Research & 


University of Hawalli Faculty Positions. 

The Department ol Geology and Geophysics and 
the Hawaii Institute of Geophysics of the University 
of Hawaii are seeking applicant tor two tenure 
track positions becoming available January I , 

19B2. Applicants should have specinbzat'On in (n 
marine geophysics with emphasis in one or more ol 
the liBlds- marine seismology, magnetics and gravi- 
ty; or ( 2 ) marine geology sedimanlology Ona ol 
these positions will be Idled al a rank ol lull profes- 
sor, the other al assistant or associate level. 

Applicants should have demonstrated ability to 
conduct and promote marine research commensu- 
rate with the level ol Ihe application Ability to leach 
al all levels ib expected. The positions will be Joint 
ones on an 1 1 -month basis with (ha Department 
and the Institute and will Involve both leaching and 
research responsibilities. Apply with resume, ex- 
pected level of appointment and the names ol 3 
referees to Chairman, Personnel Committee, De- 
partment of Geology and Geophysics. University of 
Hawafl. Honolulu. Hawaii 96822 

Ctoaing date tor applications Is January 1. 19B2. 

The University of Hawaii Is an affirmative-action,' 
equal opportunity employer. 

Groundwater Hydrologist- The Minnesota 
Department of Natural Resources, Division ol Wa- 
tera has a vacancy al the Principal Hydrolog let level 
tor an experienced groundwater hydrologist te pro- 
vide leadership for a program ol ground water a tod- 
ies and monitoring to support Stale Water alloca- 
tion decisions and to provide quantitative assess- 
ments for planning and management purposes. 
Address Inquiries and requests for application 
forms to: Sarah P. Tullord, ONR-Divtalon of Walera. 
Third Root Space Canter Budding, 444 Lafayette 
Road, St. Paul, Minnesota, 66101. Present eatery 
range: $23,323 to $31,132 annually, subject to revi- 
sion In the near future. 


Qaophyeleal Fluid DynamlelabPhyafcal 

Ooeanographar. Applications are solicited tor a 
junior faculty positron m ocean physics or dynamics 
to begin in the academic year 1 982-83. Areas of 
internal to the Department incfudo analytical, nu- 
merical and laboratory modeling of physical proc- 
esses and phenomena in the sea. 

Yale University is an equal opportunity affirmative 
action employer and encourages women and mem- 
bers ot minority groups to compete for this position 

Curriculum vitae, publications, and the names ol 
three or more referees should be sent by 31 De- 
cember 19B1 to: Roberl B Gordon. Chairman. De- 
partment of Geology and Geophysics. P O Box 
6S68. New Haven. CT 0651 1 

Purdue University. The Department of Geo- 
sciences invites applications for a faculty position, 
starting January or July 19B2. in the broad held ol 
mineralogy -petrology -geochemistry. A Ph D is re- 
quired and preference may be given to scientists 
with an established record o< research lhe Depart- 
ment has an automated electron microprobe, mess 
spectrometer and laboratory lor stable isotope stud- 
ies. lull range of high temperature and high pres- 
sure equipment, including furnaces for controlled 
fOa experiment, as welt as X-ray equipment The 
successful applicant will be expected to participate 
in both the undergraduate leaching and graduate 
studies programs, as well aa actively engage in re- 
search Rank and salary are open but will be com- 
mensurate with qualifications. 

Purdue University Is a land grant, state support- 
ed institution committed to academic excellence, 
and la an equal opportunlty'equal access employer 
For further information please contact Dr Hamy 
O. A. Meyer. Dept ot Decadences, Purdue Univer- 
sity. West Lafayette. IN 47907 (Tel. 317-494-3271). 

Closing data lor eppfccationa is November 10. 
1981. 


SENIOR GEOPHYSICIST 

A leader In the Held of exploration geophysics (or both resource and engi- 
neering applications located In New England is expanding Its staff nnd has im- 
mediate openings for highly qualified geophysicists to work on both national 
and overseas projects. 

Background must Include Ph-D. or Masters and 5 years t experience in In- 
dustry. Primary area of expertise should be Interpretation of seismic data, a 
familiarity with potential field studies !s also highly desirable. Job responsibil- 
ities will Include: design and management of geophysical data acquisition pro- 
grams for engineering and exploration programs throughout the world; analy- 
sis and interpretation of numerous types of geophysical data and develop- 
ment of reports. Salary Is negotiable. 

If you are interested in joining a growing and dynamic organization that for 
over twenty-five years has provided Industry and government yrilH state-of- 
the-art geophysical services, then these art excellent career possibilities for 
you. In addition to positions they also are stimulating and rewarding profes- ■ 
sjonal challenges which offer the opportunity for management responsibility. 
Located in an attractive New England setting and provides excellent benefits 
and salary opportunities, if you would like to be considered for one of these 
positions,', please forward your resume and salaty history to: , 

Nr. John Doherty . 

Poet Office Box 550 
• Lyons Street 
Westboro, MA 01532. 
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Sel* mologlit University of Utah. Search 
oxtencJed: the University of Utah is expanding its 
geophysics program in the Department ot Geology 
and Geophysics by adding a tenure track Faculty 
membor in gotomafogv at the assistant to associate 
professor lovol. Applicants w.lli backgrounds and 
S»ctnltlQ3 in seismic reflection. so’isnuc mtaqmfj. 
and ihooreiicDl seismology will be given protorenco 
The individual will bo expected to loach undergrad- 
uate and graduate courses, and to purauo (in active 
research program with gtaduoio Undents The de- 
partment has modem teaching and research pro- 
grams In geology and geophysics, and has ctosn 
asaoctalions with the numerical analysis and dam 
processing groups In computer science, electrical 
engineering and mathematics. The geophysics 
component of the department has strong research 
and leaching programs in seismology, electrical 
and elect remagn el ic methods, thermal properties of 
tho earth, and potential herds. Current research in 
seismology includes: saismofogicel and earthquake 
research utilizing a new PDP 1 WO computer with 
platter and tormina to; monitoring of the Intormaun- 
tain seismic belt by a 55 station lofemolerad net- 
work utilizing a new on-line PDP 1 l<34 computer, 
major experiments in seismic refraction profiling. In- 
vestigations of seismic prapogmion from synthetic 
soismograms. application of Inverse theory to seis- 
mology. seismic properties ot volcanic systems and 
allied research In tectonophystcs. The closing date 
for applications is December 31, 1081. A Ph D. is 
required for ihis position Applicants should submil 
a Vila, transcripts, a fettor describing higher re- 
search and leaching goafs, and nemos o( Two per- 
sons for reference to William P. Nash, Chairman, 
Department of Geology and Geophysics. University 
of Utah, Sail Lake City. Utah 84 1 12. 

Ufiveiaity of Utah ts an equal opportunity nltnma- 
live action employer. 

Structural OaologlaLUnlverelty at Wyo- 
ming. Tho Unlvornity ol Wyoming. Department nl 
Goc'ofly and Geophysics sunk* applicants for n 
lonuro hack Appointment in Bliuctural geology ox- 
poctod tu bo fwmlabU) beginning tail lonwslw ioo2 
or earlier. Duties will Include teaching ol undargmrf- 
uato and gredunto courses In structural geology, 
supervising MS and PhD lliesas. and research in 
stiuctuTHt geology Appointment nt assistant profes- 
sor lovol is preferred, but applicants requesting ap- 
pointment at higher rank will bo considered Salary 
open. Applicants must have PhD degree and bo 
versed fn quantitative theory as moll as field repli- 
cations or modern structural geology and regional 
(octon>cs 

Applicants should provide, by J.vwnry j. 1992. a 
re sumo, ihreo toltoin of reference. and n foliar of 
Application including a statement of currant re- 
search interest'; mui courses which the Applicant 
tools qualified to tench Applications should bo sent 
to 

Dr. Robert S. Houston Head 

Department ol Geo'ogy and Geophysics 

University of Wyoming 

Lnramie Wyoming 82971-3006 

Tho University of Wyoming is an equal opportuni- 
ty affirmative action omp'oycr 

Engineering Geologist Gaophyelalxt. 

The Department of Geological Sciencos. Univer- 
sity ol Saskatchewan, has a vacant lenurabto posi- 
tion in eng.no o«ng goo'ogy geophysics Applicants 
should be quaked to leach undergraduate and 
graduAto courses and to conduct research in engi- 
neering geology A background In structural geolo- 
gy may be appropriate. Woll-equ'pped families are 
available for 10 search in reck mechanca. fluid flow 
through parous media, acoustic, and e'ectrical 
properties ot rocks, and permafrost Good opportu- 
nities e«ist for jomi research with qualifications and 
experience Send applications, detailed personal 
resume inefud-ng the names of at least three refer- 
ees. end other supporting data lo Dr W G.E. Co’d- 
neiF. Head. Department of Geological Sciences. 
University ol Saskatchewan, Saskatoon. Saskatch- 
ewan. S7N 0W0 

Please note - unt-l November is. 1881 consider- 
ation wilt be g'ven only to applicants who are Cana- 
d-ans or landed Immigrants, after lhat dale air appli- 
cations will be considered 


Visitor Appolnlmontai NCAR. V»s tor Ap- 
po ntrr.ents at the H gn Altitude Observatory are 
avail ab'e lot new and established Ph D s tat up to 
one year periods to carry out research in sola / 
phys cs, so'ar-lerrestrial phys cs. and related sub- 
jects Applicants should pravde a curriculum vitae 
incurt rg education, wetk experience, publications, 
the names of three scientists familiar with their 
work and a statement ol Ihe.r research plans. Ap- 
plications must be received by 15 January 1982, 
and they ahou'd be sent to Visitor Committee. H gh 
Altitude Observatory. National Center for Atmo- 
sphere Research I NCAR 1. P O Box 3000. Bou'der. 
Co'orado 60307 NCAR Is an equal opportunity af- 
firmative act.on employ or 

University ol Utahi FaauHy Positions. Tno 

Oopaitmenicl Geology and Geophysics Ms ap- 
ptoabans tar tour tenure track positions ai tho as- 
&stant to oswciflio professor level 

1) Econ&n\: Geology. Tho specific area ol ex- 
pertise a open, however, protaronce wilt bo 
givon id candidates whose research inter- 
0*19 ore in geological, geochemical, or pot- 
rotagc.it chaiActoriahcs ol metallic mineral 
deposits 

2J Sodi'nm.vygofitogy. Applicants shouta 
have research Interests m modorn or an- 
cient sedimentary bases 
3) SnamiAkJr AvpNc.inls with backgrounds 
timf spocinil'Oft in uuismic rollcctten. seismic 
irragng nr theoretical ooismofogy will be 
ghren preference 

41 Potent'# Felds: Goophysictol with specially 
in potential theory Including gravity and 
magnetics (The closing dale for Ihto posi- 
tion 19 January 31, 1962) 

A Ph D. or equivalent Is requited The vacancies 
are lo be filled by September 1982: the closing 
date tty applications tar positions 1-3 is December 
31, 1981 . Applicants shoo'd uibrntf n vna. tran- 
scripts, a tatter describing titaher research teaching 
goafs, end names of five persona for reference to 
William P. Nash. Chairman, Department of Geology 
and Geophysics. University ot Utah. Sah Lake City, 
Utah 84 112. 

The University of Utah is an equal opportunity 'af- 
ffrmalrve action employer. 


Faculty Positions. Two Faculty Positions in 
Ooology. Tenure-track positions in geology, assist- 
ant profassorshipB Ph D preferred or equivalent 
experience. Fall 1982. 

Pei/ologist-Mineralogist. Candidate must be 
able to loach introductory geotogy. mineralogy, pe- 
trology. goochomialiy. and optical mineiatogyty- 
trugraphy. 

Invertebrate Pateontotogisl-Soft-Rock Geologist. 
Candidoto must bo abta to loach courses In Invorta- 
brato paleontology, mJcropaloontotogy, setintonto- 
tfon. and historical geology. Additional expertfso in 
rocont marine environments highly desirabte 
Applicants are oxpocled to do research In their 
areas ot expertiso. and to toad students* field tops. 
Strong teaching and research commitments expect- 
ed. Submit applications with resume and copies of 
transcripts, and have three letters ol recommenda- 
tions 3ont to the Chairperson. Department of Earth 
& Space Sciences. Indiana University- Purdue Uni- 
versity at Fort Wayne. Fort Wayne, Indiana 46805. 

Indiana University- Purdue University la an equal 
opportuniiy/affirmatlve action emptoyer. 

Position In Roflootlon Selsmology/Rloe 
University, Houston, Texas, The Depart- 
ment ol Geology plans to expand its geophysical 
program. Emphasis will be on reflection seismolo- 
gy. At this time applications are for the first of two 
open faculty positions. The successful applicant win 
help fn the search for and selection ol the second 
faculty member. 

Your main responsibility will be to load our de- 
partment into the area ot modorn redaction seis- 
mology. Your main teaching and research Interests 
should be fn the acquisition and processing ol re- 
flection seismic data You should also help In de- 
veloping rigorous undergraduate and graduate cur- 
ricula, which ore supported by tho traditional 
strength of tho Moth Sciences, Physics, and Electri- 
cal Engineering Department ai Rico. Enthusiasm 
to work with and undorlako somo joint projects with 
our goologists <b assonbsl. 

Our plans ara to acquiro a computer system con- 
figured (or high quality data processing. Substantial 
sead money lor ihls facility ts already in hard. Cre- 
ative cooperation with the oil and geophysical In- 
dustry in Houston, including a reasonable amount 
o< consulting, to encouraged. Salary will be com- 
mensurate with qualifications and oxperlance. 

Ptoase send your curriculum vitae, a summary of 
experience In seismic processing, a statement ot 
research interests, and names ol three or more ret- 
erencos to Dr. A. W. Bally. Chairman. Department c 
of Geotogy. R<ce University, P.O. Oox 1892. Hous- 
ton, Texas 77001. Application deadline) — December 
1. 1981 

Rice is an equal opportunity employer. 

Stanford Unlv orally. A postdoctoral or re- 
search associate Appointment is available in iho 
area ol space plasma physics Topics of 6tudy In- 
clude data from electron beam oxpenmanl9 aboard 
the space shuttle awl tee behavior ol low energy 
plasma in Iho magnetosphere. Resumes and 
names ol three references should be sent (0 Pro- 
fessor P. M Banks. Radio Science Laboratory. De- 
partment ol Eteclncnl Engineering. Stanford Univer- 
sity. Stanford. CA 9-1305 
Stanford University is an equal opportunity em- 
ployer 

Faculty Position In Watershed Hydrolo- 
gy. The School of Forestry and Environmental 
Studios at Duke University invites applications tor 
bom tenure-track and research appointments in wa- 
tershed hydrology. Joint appointment with other 
university depadmenls is possrDie 
Applicants snouto have background m physical 
and biological processes important in watershed 
hydrology, impact ol lard use on water quantity and 
quality, and quantitative methods including statis- 
tics. systems analysis, simulation Requires Ph.O 
wlh one degree in a nature? resource area 
Wnte for position announcement or submit curric- 
ulum v.lae. representative publications, three refer- 
ences by Oacembet 15 to: Chairmen. Faculty 
Council, School ol Forestry and Environmental 
Studies Box EA, Duke University, Durham, NC 
27706. 

Duke University is an equal opportunily-aflirma- 
five aclton employer. 

University of North Carolina at Charlotte/ 
Faculty Positions In Earth Solanoaa. The 

Department of Geography and Earth Sciences of- 
fers an interdisciplinary major in Earth Sciences, 
which includes a geology track and a developing 
focus on water resources. The department Is seek- 
ing to hit two tenure-track faculty positions at the 
Assistant Professor love? to begin August. 1982: 

(1 1 Geologist with specialties lit mineralogy, 
petrology and pos»bfy structural geology. Must 
also loach introductory geology and have a 
i.ekl orieniabon. 

<21 Earth Scientist with primary intorosta In ell- 
mate logy and soils along with shared responsi- 
bility toe teaching introductory Earth Science 
courses and p09Sibly meteorology. 

All c and, dates for tenure track appointments 
must have the Ph 0 Others with substantial doctor- 
al coursowork and experience wilt bo considered 
far Lecturer appointments 
Send atelier explaining your Interest In either po- 
sition. along with a current vitae, lo Alfred W. Stu- 
art. Chairman, Department or Geography and Earth 
Sctonces, UNCC Station. Chariotto. NC 2B223 
WOTia: 704-597-2293 

Closing dote tar initial application is January 1 1 
1982 

AA'EO employer 

Graduate Research Aaifslantshlpa In 
Physical Oceanography and Meteorolo- 

OY- The Division of Meteorology and Physical 
Oceanography. School of Marine and Atmospheric 
Science. University of Miami, invites applications 
from students in science or engineering with e 
strong background in ptyvea and rnatternafles and 
an interest In either tee atmosphere. Ihe ocean, or 
their mutual Interaction. FfemunereUon includes a 
yearly stipend ol J7.I60 pfue tee coal of tuition 
($4,180. first year). Successful applicants may pur. 
sue orther a M S. or Ph D, involving work In a wide 
range of observaHonaLtoKperimenfal or theoretical 
research For details and/or application write: Dr 
Friedrich Schott Dhriatan of Meteorology and Phys- 
ical Oceanography. School of Marty and Atmo- • 
: spheric Science. University of Miami. 4600 Rick on- 
backer Causeway, Manx. Florida 33148. 


Vincent C. Kelley and Leon T. Silver 
Graduate Fellowships 

DEPARTMENT OF GEOLOGY 
THE UNIVERSITY OF NEW MEXICO 

The Department of Geology of the University of New Mexico Invites ap- 
plications lor Ihe Vincent C. Kelley and Leon T. Sliver Graduate 
Fellowships. The fellowships will be awarded on the basis of the 
soholasllc record snd academic promise of graduate applicants. Each 
fellowship will provide for a generous living stipend of $1,00Q/morvth for 
9 to 12 months, and up to S2,00Q/year for travel and research expenses. 
The Caswell Sliver Foundation will pay all tuition and university fees. 
The awards are made on an annual basis, but may be renewed for up to 
three years as long as the student maintains excellent academic stand- 
ing and shows evidence of significant progress In research. Preference 
will be given lo, but Is not restricted to, applicants for the Ph.D. program. 

An application for admission to the UNM Graduate Program, transcripts, 
Graduate Record Exam results (verbal, math & geology), three letters of 
reference and a brief statement of research goals are required for con- 
sideration for the tellow8hlps. Application materials may be obtained 

from: Rodney C. Ewing 

Chairman 

Department of Geology k 

University of New Mexico 
Albuquerque, New Mexlco87131 

The deadline lor applications la March 1, 1982 for the Fell semester ol 1982. 


University of Laede/lsotopa Geologist. 

Applications are invited tor a post of Postdoctoral 
RESEARCH FELLOW In Ihe Department of Earth 
Sciences for a fixed term of up to two years. The 
research programme of Ihe Isotope Geology Group 
in the Department Includes geochronology oriented 
particularly towards evolution of metamorphlc belts, 
and applications of radiogenic isotope geochemistry 
to pelrogenetic problems and the present state and 
past Malory of Ihe earth's mantle. Equipment avail- 
able Includes two solid-source mass spectrometers 
(MicromasB 30 and Isomass 54) for Sm-Nd, U-Pb. 
Rb-Sr and REE determinations and Iwo MS 10's for 
K-Ar end 1 *Ar/ 40 Ar with supporting chemical facili- 
ties which are dedicated to these programs and lo 
projects <n oceanic Isotope geochemistry. The suc- 
cessful applicant will be expected lo Initiate work in 
one or more of these fields and lo collaborate in 
appropriate current projects. Salary within the 
range E6070-E 10160 according lo age. qualifica- 
tions and experience, fnformaf enquiries may be 
made lo Professor J. C. Brfden. Further particulars 
and application forms (if desired) may be obtained 
from the Registrar. The University, Leeds LS2 9JT. 
UK. quoting reference number 49'2QHG. Closing 
date for applications 30 November 1981. 


Director of Laboratorleo/Bullding Manag- 

at. Position requires background in university re- 
search programs or business management. Mini- 
mum of Master's degree preferred. Successful can- 
didate will oversee maintenance of a 4 -storey lab' 
office building; manage departmental budgets snd 
accounting procedures; oversee technical support 
groups. Salary S22K-S27K. Sand resume and ar- 
range for three current loiters of reference to be 
sent to Dr. Michel Simon, Chairman, Department of 
Earth & Space Sciences. SUNY Stony Brook, 

Stony Brook, NY 11794. 

SUNY Stony Brook la an equal opportunlly/afflr- 
matlve action employer. AK #202 B. 

Surflelal Qaology/Oround Water. Utah 
Stela University. Tenure track position starling 
spring quarter of 1982 or fall quarter ol 1982. Ph D. 
required. Rank and salary negotiable. Suriidal ge- 
ology with emphBBta on geologic field siudiee and 
ground water with attention to both geologic and 
geohydrologic aspects. EmphBsis on Ihe arid WeaL 
Dosing date November 30, 198 1. USU Is an affir- 
mative action equal opportunity employer. Depart- 
ment of Geology (07), Utah State University. Lo- 
gan, Utah 84322 


SENIOR 

Physical Oceanographer 

$A24,951-$A33,616 pa 
CSIRO Marine Laboratories 
Division of Oceanography 
Sydney NSW, Australia 

GENERAL; CSIRO has a broad charier lor research Into primary and sec- 
ondary industry areas. The Organization has approximately 7,400 employ- 
008 2,700 ol whom are research and professional scientists— located In 
Divisions and Sections throughout Australia. In March 1981 , the CSIRO 
Division of Fisheries and Oceanography was formally separated Into a Di- 
vision or Fisheries Research and a Division of Oceanography. These Dlvl- 
slons collectively form the CSIRO Marine Laboratories, and are Australia's 
1 ' * rh mar * ne taboratorfes, employing about 200 scientists and support 
slaff. The main laboratory Is In Sydney and there are smaller laboratories 
In Brisbane and Perth. 

Depending on Parliamentary approval, the Sydney activities will be trans- 
errea to new laboratories to be constructed on a deep waterfront site in 
Hobart, Tasmania. The appointee must be prepared to transfer to Hobart 

D f9® mber 1902 - The Australian Government has also 
greed to the acquisition by CSIRO of a modern oceanographic ship to re- 
place the presently chartered 'Sprightly,’ 

IhftfrtS? 9 *? ° f th ? D j^ 3lon ln Physical oceanography Include continental 
elf dynamics, mixed layer and upweHing dynamics, air-sea Interaction, 
^12K“S n and b ° undar y currents, the Interpretation and application 
te dale, numerical modelling and geophysical fluid dynamics. 

KlSi? 0 . MS 8 !** ,ak ® 0 leading role In the Initiation and con- 
nroma nJ 8 * IWn J" 80 fte,d 8 and In relation to existing or future pro- 
f'Th occasions, the appointee may be expected to participate In or 
10 ieaa research vessel cruises. 

mohv 1 nL C nnI!S?i : n A £ h P or e ,P uival0nt qualification In physical oceanog- 
severai 9 vonr«^ ? dynamlcs or 8om0 other relevant discipline, and 
y s ol experience and substantial research achievement. 

TENURE: Indefinite with superannuation. 

Dersonaf na h fr'nia « ^1^5 ’ bu ° tln 9 reference number A2425, giving full . 
codv ol acariam nc u f ,a9 detalte of qualifications and experience, 
refwees should reach: 8Cr P ^ lhe namea d al least two professional 

The Chief . ' 

rt Oceanography . £010(3 

PO Box 21 . M. 

CRONULLA NSW 2230 . ' 

AUSTRALIA , ' . ! 

Deadline: November 13, 1981. ' 1 \ 
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-,i.**UtaoioloBlata/BnolneBra. Sd- 

Applications, Inc.. (SSAI) haa 

programmers, enafyete. a^entiste and 

i" Scian,i,ic Mod8,lrifl and 

*■21,. Swea in ihe areaB of: 
^'SfBSNOSPHERIC PHYSICS THEO- 
1 RETICAL SIMULATIONS 
.tmoSPHERIC/OCEANIC sciences 
\ Be SENSING & RADIATIVE TRANS- 
1 FER/SCATTERING STUDIES 

{ S^EW°uKTE N fs V |vlRE STORMS 
J and 

'* ASTRONOMY 

. COMPUTER IMAGE PROCESSING AND 
1 SYSTEMS DISPLAYS 
9. SYSTEM SOFTWARE/HARDWARE ENGI- 
NEERING 

,n NUCLEAR FUSION/FISSION 
,1 applied MATHEMATICS. 

LupoaHkma Involve working with NASA/ 
flAMAVY scientists In melfopolltan Washington, 

background in numerical simulations, 
wjEiwrtew* In working with large scale comput- 
rtttrwUrfld lor entry level to senior sclenllst/en- 
cLina. SSAI provides a congenial ace- 
Lc environment, pays liberal fringe benefits and 
•rtnjj bonuses to Its employees. 

P!mm send your resume with salary history and 
SCIENCE SYSTEMS AND APPLI- 
CATIONS INC. The Aerospace Building, 10210 
OnetoK Road, Suite 140, Seabrook. MD 20706. 

AitSlMt ProtaaaoWDapartment of Asolo- 
m, University of Vermont. The Geology De- 
pniiint ai Ihe University or Vermont la recruiting 
tt a enure track position at the assistant professor 
md begin September 1982. Field of spedaitza- 
rofajld complement existing faculty expertise in 
peWcgy, structure and regional geology. Applica- 
nt ara solicited In, but not restricted to, geophys- 
a, grout petrology/geochronology, hydrology/ 
tatoctne or economic geology. The successful 
entotts wfll be expected to develop a research 


program Involving bote graduate students (M.S.) 

nPiffiyrc*.?! “ nder fl ,adual «B. Applfcatlons will be 
accepted untt December 1681 . 

Candidates should send resume and arrange for 
three letters of reference to be sent to: 

Dr. John C. Drake 
Acting Chairman 
Department of Geology 
University of Vermont 
Burlington, VT 05405 

The University ol Vermont Ib an equal opportuni- 
ty/affirmative action employer. 

Anststant/Assoelate Full Research Proles- 
sor. Conceive and carry out original research proj- 
ects In Held of physical oceanography. All areas ol 
research will be considered, but some preference 
will be given to applicants Interested in numerical 
modeling, coastal zone dynamics, physics and 
dynamics of fronts, mlxlng/dlspersion, mesoscale 
and large scale ocean circulation or ait-sea Interacr 
lion. Development of own research program ex- 
pected. Excellent opportunities for Interacting with 
ongoing Gulf Stream projects, Solar float group, 
and new remote sensing center. Send resume and 
statement of research by April 1, 1982 to: Employ- 
ee Relations Officer, File# E-090QD8, Personnel 
Office, UNIVERSITY OF RHODE ISLAND, 80 Low- 
er College Road, Kingston. Rl 02881 . 

An affirmative action/equal opportunity employer 
ml. 


Aeslstant/Aasoelate Professor Marino Af- 
fairs. Tenure track beginning Fall 1982. Teach 
graduate/undergraduats courses In marine science' 
technology policy, matins technology, and introduc- 
tory oceanography In a successful Interdlsciplinaiy 
department. Scholarly research, participate in stu- 
dent advisement end departmental administration. 
PhD In a marine science and appropriate relevant 
experience. Send resume end 3 letters of recom- 
mendation by 2/15/82 to: Employee Relations Offi- 
cer. Personnel Office-E-020005. UNIVERSITY OF 
RHODE ISLAND, Kingston, Rhode Island 02881. 

An affirmative actlon/equal opportunity employer 
m/f. 


University of California, Davlsi Igneous 
Potrofoglat, The Department ol Geology invites 
applications lor a tenure-track position in the Held ol 
Igneous petrology, at the Assistant Professor lovol, 
effective for the academic year 1982-1983. Pralor- 
ence will be given lo candidates whose research 
demonstrates a thorough understanding ol field, 
theoretical and experimental approaches to Iho sci- 
ence and who show promise for high caliber re- 
search on fundamental problems. The successful 
candidate will be expected to contribute effectively 
to Iho existing teaching program In Igneous petrolo- 
gy at both the undergraduate and graduate levels. 

Departmental facilities include a thin-section lab- 
oratory and electron microprobe, both ol which are 
supported by full-time personnel, an experimental 
laboratory wilh high pressure piston cylinder and 
low pressure externally heated equipment, a scan- 
ning electron microscope, stable Isotope laboratory. 
89 wall as the usual equipment (XRF, XRD. com- 
puters. etc.). The University of California at Davis to 
located conveniently to areas containing all types ol 
Igneous rocks. 

The final date tor receipt ol applications is Febru- 
ary 1 , 1682. The University of California is an equal 
opportunlty>afflrmatlve action employer. 

Interested individuals should send their resume 
to: 

Jars H. Lipps, Chair 
Department of Geology 
University of California 
Davis, California 95816. 


Yale Unlvarslfy/Depariment of Geology 
and Qeophysloi. Applications are solicited for 
a faculty position In solid earth geophysics to begin 
In the academic year 1982-83. Areas of Interest lo 
the Department Include seismology, exploration 
geophysics, mochanlcal and physical properties ol 
rocks and minerals, geomagnetism, and tectono- 
physics 

Yale University to an oqual opportunity oilif moil va 
action emptoyor and encourages women and mem- 
bers ot minority groups to compete for this positron. 

Curriculum vitae, publications and the namos ol 
three or more referees should bo sont by 31 De- 


cember 1961 to Robert B Gordon, Chairmen, De- 
partment of Geology and Goophyslcs. P.O Bax 
6666. NOW Haven, CT 0651 1 

SERVICES 

PETROLEUM DEPOSITS, II you are financing, 
planning, designing, exploring, drilling, or digging in 
connection with any form of energy, you need this 
complete, up-to-date book about the world s petro- 
leum deposits Include s*pioductlan and reserves tar 
areas. Hardcover, 6*9 inchos. 378 pages. Table 
of contents, drawings. Index, references, 1974. 

$50. Tatsch Associates, 120 Thunder Road, Sud- 
bury. MA 01776 

STUDENT OPPORTUNITIES 

Graduate Retear oh Asafalantahlps In 
Physical Oceanography. Opportunities for 
graduate study with Research assistenlship avail- 
able for students interested in M S or Ph D. pro- 
grams. A summer program wilh stipend is open to 
college juniors. Write. Douglas Caldwell, School ot 
Oceanography. Oregon State University. Corvallis. 
OR 97331 

Graduate Teaching & Research Assisi- 
antshlps/Unlverslly of Houston. Graduate 
teaching & research nssisianlships available to 
qualified poisons Interested in Speed Physics at 
tho University of Houston. Our experimental pro- 
gram leeturea rockol & balloon-borne studies of the 
ionosphere ft magnotasphrxa-ionogphore coupling 
Emphasis has boon on ecln/e experiments, most 
recent lining a rocket-balloon campaign at Sipto 
station, Antarctica in December 1980 Future work 
includes a study of pufsntmg aurora & pur ho potion 
in Waterhota ». an nurornt quenching experiment 
Tho Uteorollcal program is on plasma waves fn Ihu 
solnr wind ft modollnft ol plionomonu related to 
current oxpoumonls. Assistant ships for fust year 
sludants begm at &300 mo nlong with out of uinio 
tultron walvors Graduate Chairman, Physcs Oopt . 
University ot Houston Central Campus. Houston, 
TX 77004 EOE 


Meetings 


Solar-Terrestrlal Physics Symposium 

The Fifth International Symposium on Solar-Terrestrial 
Physics will be held In Ottawa, Canada, on May 17-22, 

1982, the week before the 1982 COSPAR (Committee on 
Space Research) meeting. Deadline for abstracts for the 
solar-terrestrial physics meeting is December 31 . 

A commemoration of the anniversaries of the Internation- 
al Polar Year, the International Geophysical Year, and the 
banning ol the space era Is planned. The 1 8 scientific 
5W5Q08 lhat highlight the meeting are divided Into 4 cate- 
9M8s:8un, Interplanetary medium, magnetosphere and 
toosphere, and middle atmosphere/thermosphere. Physi- 
cal Interpretations and theory will be emphasized; discus- 
son of data and instrumental techniques will be discour- 
age. 

In addition, eight tutorial lectures will address scientific 
Problems of current Interest. The symposium will conclude 
^ live general reviews on human Interactions with the 
"•■terrestrial environment and a public forum on long- 
plans for research In solar-terrestrial physics. 

Ssnti abstracts and requests lor additional Information to 
J® 1 G- Rooderer, chairman of the program committee, 
^Physical Institute, University of Alaska, Fairbanks, AK 
(telephone: 907-479-7282). Only one paper per au- 
will be accepted because of lime limitation during the 
^poskim. 

"* symposium Is organized by the Scientific Committee 
wSoiar-Terreetrlal Physics (SCOSTEP) with the cospon- 
JWIp of COSPAR, the International Association of Geo- 
JWIsm and Aeronomy (IAGA), the International Union 
Science (URSI), and the International Union of 
^and Applied Physics (IUPAP). 8 


NASA Geo dynamics Conference 

The Fourth Annual Conference on the NASA Geodynam- 
ics Program has been scheduled for January 26-29. 1962. 
at the Goddard Space Flight Center In Greenbelt. Md. 

Sponsored by NASA headquarters, the conference will 
cover the use ol space techniques lo study crustal defor- 
mation. plate stability, polar motion, earih rotation, gravity 
and magnetic fields, and regional stress. 

Abstracts of papers to be considered tor presentation at 
the conference should be sent to Jim Murphy, Program Co- 
ordinator. NASA Headquarters. Washington, D.C. 20546. 
Attn’ ERG-2; deadline Is November 23. Abstract format is 
available from Murphy. The conference coordinator, Patrick 
Taylor, requests that ail those who wish lo participate In the 
conference notify him by December 11. Write to him at 
NASA/Goddard Space Flight Center Code 922. Graenbelt. 
MD 20771 (telephone: 301-344-5554 or -5213). $ 


Nominations lor AGU Follows 
and Awards 

November 15 la the deadline tor nomlnationa from the 
membership for AQU Fellows and December 15 lor awards 
tor 1882- Nominations 1« Follows must be msde on terms 
available from the AQU office Nominations for medallsia 
and awerdeee require only a tetter ol nomination and sup- 
porting materia]. The Bowie Medal. Ewing Medal. Horton 
Medal, end Macelwana Award committees ate accepting 
nominations tor 1982 al this lime. 

American Geophysical Union 
2000 Florida Avenue, N. Vi. 

Washington, D.C. 20009 


Scholarship Assistance 

for Minority Students in Earth. 
Space, and Marine Science 
For 1982-1983 

Tho Amort con t’ioi vpftystc.il Uumi is uiv.v pU\m-d • 

participate In ihe Amorfoon < nwiUin-.V fn-tituU'S Minolta' 
Scholarship AssiM.iiKe Pn.iji.iiri 

Eligible Candidates are: 

• Graduate or undergraduate students with good 
academic records 

• Enrolled in. or applying to. an accredited institution to 
study earth, space, or marine science 

• Black. American Indian, or Hispanic students who arc 
U S cituens 

Fora flyer for your student, call or write to 
Member Programs « American Geophysical Union * 2CK}0 
Florida Ave . N.W • Washington. D.C • 2000^ 462-6W3 or 
800-424-2488 outside the Washington. D C. area 
For applications, write to: 

William H. Mathews III. Director of Education ■ American 
Geological institute ■ Box 10031. Lamar University Station • 
Beaumont, Texas. • 77710 

Application Deadline, February 1. 1982 
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